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DETAILED ACTION 

1 . Claims 1-69, 71 , 73, and 77 have been cancelled. Claims 70, 72, and 76 have 
been amended. Claim 78 is new. 

Claims 70, 72, 74-76, and 78 are pending and under examination. 

2. All rejections/objections pertaining to claims 73 and 77 are moot because 
Applicant cancelled the claims in the reply filed on 05/09/2008. 

Response to Arguments 
Claim Objections 

3. The objection to claim 70 is withdrawn in response to Applicant's amendment to 
the claim filed on 05/09/2008. 



Double Patenting 

4. The nonstatutory double patenting rejection is based on a judicially 

created doctrine grounded in public policy (a policy reflected in the statute) so as 
to prevent the unjustified or improper timewise extension of the "right to exclude" 
granted by a patent and to prevent possible harassment by multiple assignees. 

A nonstatutory obviousness-type double patenting rejection is appropriate 
where the conflicting claims are not identical, but at least one examined 
application claim is not patentably distinct from the reference claim(s) because 
the examined application claim is either anticipated by, or would have been 
obvious over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 
USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 
(Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re 
Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, All F.2d 
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438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 
USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1 .321 (c) or 
1 .321(d) may be used to overcome an actual or provisional rejection based on a 
nonstatutory double patenting ground provided the conflicting application or 
patent either is shown to be commonly owned with this application, or claims an 
invention made as a result of activities undertaken within the scope of a joint 
research agreement. 

Effective January 1 , 1994, a registered attorney or agent of record may 
sign a terminal disclaimer. A terminal disclaimer signed by the assignee must 
fully comply with 37 CFR 3.73(b). 



5. Claims 70, 72, 74-76 remain and the new claim 78 is rejected on the ground of 
nonstatutory obviousness-type double patenting as being unpatentable over claims 1-3 
and 6 of U.S. Patent No. 6,825,038, in view of Parkhurst et al. (J Immunol, 1 996, 1 57: 
2539-2548). Although the conflicting claims are not identical, they are not patentably 
distinct from each other because are obvious variants. 

It is noted that the obviousness-type double patenting rejections over the 
6,825,038 patent claims was previously withdrawn in response to the submission of a 
terminal disclaimer on 10/01/2007 (see the non-final Office action mailed on 
01/02/2008). However, since the 6,825,038 patent and the present application are not 
commonly owned and the terminal disclaimer is erroneous (see Applicant's comments 
in the reply filed on 05/09/2008), the rejection is hereby reinstated as follows: 

The instant claims are drawn to a method of making a genetically stable cell that 
produces a hypermutated immunogen by introducing into the cell expressing a 
preselected immunogen in vitro a nucleic acid encoding the first 133 amino acids of 
PMS2 (i.e., a dominant negative allele of a PMS2 gene), selecting the cells comprising 
a mutation in the preselected immunogen that results in enhanced antigenicity, and 
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expressing the polynucleotide sequence encoding the preselected immunogen in a 
second genetically stable cell; the method further comprises culturing the second cell 
(claims 70 and 78). The nucleic acid encoding the first 133 amino acids of PMS2 
comprises a truncation mutation at codon 134 (claim 74), wherein the truncation 
mutation is a thymidine at nucleotide 424 of the wild type PMS2 (claim 75), and 
selecting is by determining that the polynucleotide encoding the preselected 
immunogen comprises a mutation as compared to the wild type (claim 76). Introduction 
of the polynucleotide comprising the dominant negative PMS2 into the cell expressing 
the preselected immunogen can take place in the presence of a DNA mutagen (claim 
72). Although the application claims do not recite controlling hPMS2-134 expression by 
an inducible promoter, one of skill in the art would have been motivated to modify the 
claimed invention and use such because inactivating hPMS2-134 would be easily 
achieved when needed, without additional manipulations. 

The patent claims recite an in vitro method for generating a mutation in a gene of 
interest in a hypermutable cell (i.e., generating a hypermutated immunogen) by 
introducing into the hypermutable cell expressing the gene of interest a dominant 
negative PMS2 allele under the control of an inducible promoter, testing the cell for a 
mutation in the gene of interest, and stabilizing the genome of the cell expressing the 
mutated gene of interest by decreasing the activity of the dominant negative allele 
(claims 1 and 6), i.e., selecting cells comprising a mutation in the gene of interest. 
Testing comprises analyzing the nucleotide sequence of the gene of interest (claim 2) or 
the mRNA transcribed from the gene of interest (claim 3). With respect to the limitation 
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of comparing these sequences to the wild type, this is a requirement for the testing 
method. The specification discloses that DNA mutagens can be used to enhance the 
mutation rate (column 2, lines 61-65, column 9, lines 45-49) and that the dominant 
negative PMS2 allele comprises a truncation mutation at codon 134 resulting in a 
shorter polypeptide comprising the first 133 amino acids of PMS2 (column 6, lines 30- 
44), i.e., it is the same as the instant truncated mutant and therefore, the truncation 
mutations is a thymidine at position 424 of the wild type hPMS2. The patent claims do 
not recite expressing the mutated and enhanced immunogen into a second, genetically 
stable cell. However, doing such would have been obvious to one of skill in the art. 
Upon identification of the desired mutations in the pre-selected immunogen, one of skill 
in the art would have been motivated to express the immunogen in a genetically stable 
cell in order to obtain continuous expression of the identified immunogen. With respect 
to the limitation of selecting for cells comprising a mutation resulting in enhanced 
antigenicity of the preselected immunogen, it is noted that the method generates 
random mutations and that a number of mutations would result in increased antigenicity 
of the preselected immunogen; the prior art teaches mutations in the wild type antigens 
that result in increased antigenicity (see for example Parkhurst et al., Abstract, p. 2540, 
column 1, first full paragraph, p. 2547, column 1, first full paragraph). Therefore, the 
identifying/selecting step would necessarily render cells expressing a preselected 
immunogen with enhanced antigenicity. 
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Since the claims of the U. S. Patent No. 6,825,038 embrace all the limitations of 
the instant claims, the patent claims and the application claims are obvious variants of 
each another. 

6. Claims 70, 72, 74-76 remain and the new claim 78 is rejected on the ground of 
nonstatutory obviousness-type double patenting as being unpatentable over claims 7-13 
and 16-18 of U.S. Patent No. 6,146,894, in view of Parkhurst et al. Although the 
conflicting claims are not identical, they are not patentably distinct from each other 
because are obvious variants. 

The instant claims are drawn to a method of making a genetically stable cell that 
produces a hypermutated immunogen by introducing into the cell expressing a 
preselected immunogen in vitro a nucleic acid encoding the first 133 amino acids of 
PMS2 (i.e., a dominant negative allele of a PMS2 gene), selecting the cells comprising 
a mutation in the preselected immunogen that results in enhanced antigenicity (i.e., 
obtaining a homogeneous composition of cultured hypermutable, cells comprising a 
dominant negative allele of PMS2), and expressing the polynucleotide sequence 
encoding the preselected immunogen in a second genetically stable cell; the method 
further comprises culturing the second cell (claims 70 and 78). The nucleic acid 
encoding the first 133 amino acids of PMS2 comprises a truncation mutation at codon 
134 (claim 74), wherein the truncation mutation is a thymidine at nucleotide 424 of the 
wild type PMS2 (claim 75), and selecting is by determining that the polynucleotide 
encoding the preselected immunogen comprises a mutation as compared to the wild 
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type (claim 76). Introduction of the polynucleotide comprising the dominant negative 
PMS2 into the cell expressing the preselected immunogen can take place in the 
presence of a DNA mutagen (claim 72). 

The patent claims are drawn to: (i) a method of generating a mutation in a gene 
of interest (i.e., a preselected immunogen) by growing a population of mammalian cells 
expressing the gene of interest and a dominant negative allele of aPMS2 gene, wherein 
the dominant negative allele is a truncated human PMS2 (i.e., in vitro introduction, into 
the cell expressing a preselected immunogen, of a dominant negative allele of a PMS2 
gene) and identifying a cell in which the preselected immunogen is mutated (i.e., 
selecting the cell), wherein the cell is hypermutable (i.e., a method of generating a 
hypermutated preselected immunogen) (claims 11 and 16-18). Identifying/selection is 
by analyzing the sequence of the gene of interest or of the mRNA transcribed from the 
gene of interest (claims 1 2 and 1 3), i.e., determining whether the polynucleotide 
comprises a mutation as compared to the wild type, and (ii) a homogenous composition 
of cultured hypermutable, mammalian cells comprising a dominant negative allele of 
PMS2 (claim 7), wherein the dominant negative allele of PMS2 is human PMS2 (claim 
8) comprising the first 1 33 amino acids of the human PMS2 (claims 9 and 1 0). The 
specification also defines that the dominant negative used in the method comprises a 
truncation mutation at codon 134 resulting in a shorter polypeptide comprising the first 
133 amino acids of PMS2 (column 4, lines 8-18), i.e., it is the same as the instant 
truncated mutant and therefore, the truncation mutations is a thymidine at position 424 
of the wild type hPMS2. With respect to the limitation of selecting for cells comprising a 
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mutation resulting in enhanced antigenicity of the preselected immunogen, it is noted 
that the method generates random mutations and that a number of mutations would 
result in increased antigenicity of the preselected immunogen; the prior art teaches that 
mutations in wild type antigens could result in increased antigenicity (see for example 
Parkhurst et al., Abstract, p. 2540, column 1, first full paragraph, p. 2547, column 1, first 
full paragraph). Therefore, the identifying/selecting step would necessarily render cells 
expressing a preselected immunogen with enhanced antigenicity. The patent claims do 
not recite expressing the mutated and enhanced immunogen into a second, genetically 
stable cell. However, doing such would have been obvious to one of skill in the art. 
Upon identification of the desired mutations in the pre-selected immunogen, one of skill 
in the art would have been motivated to express the immunogen in a genetically stable 
cell in order to obtain continuous expression of the identified immunogen. 

Since the claims of the U. S. Patent No. 6,146,894 embrace all the limitations of 
the instant claims, the patent claims and the application claims are obvious variants of 
each another. 

Applicant traversed both obviousness-type double patenting rejections on the 
grounds that the Examiner was incorrect in asserting that Parkhurst teaches a selection 
step that would necessarily render cells expressing a preselected immunogen with 
enhanced antigenicity (Office Action, page 6). Applicant argues that Parkhurst 
hypothesizes a relationship between immunogenicity and MHC-binding affinity for viral 
antigens (p. 2538). Applicant submits that Parkhurst discloses that, based on known 
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relationships between peptide modifications and binding affinity, selected mutations 
were introduced into viral antigens (p. 2540), that modified viral antigens having 
increased binding affinity were selected as candidates for further evaluation of 
immunogenicity, and that in some cases, the selected candidates were demonstrated 
not to yield enhanced immunogenicity. (p. 2542). Applicant argues that, since Parkhurst 
teaches that select mutations in MHC-binding anchor positions of viral antigens may or 
may not also correlate to increased immunogenicity, one of skill in the art would not 
have predicted that inhibition of mismatch repair as taught by the claims of U.S. Patent 
Nos. 6,825,038 and 6,146,894, which generates genome-wide mutations, could effect 
mutations in antigens to increase antigenicity or immunogenicity. Therefore, Applicant 
requests the withdrawal of the rejections. 

Applicant's arguments are acknowledged, however, the rejection is maintained 
for the following reasons: 

Applicant argues that the Examiner was incorrect in asserting that Parkhurst 
teaches a selection step that would necessarily render cells expressing a pre-selected 
immunogen with enhanced antigenicity (Office Action, page 6). With respect to this 
argument, it is noted that the Examiner never asserted such. Parkhurst was cited as 
evidence that introducing mutations in wild type antigens could result in mutants 
exhibiting increased immunogenicity. The Examiner stated that, since the art teaches 
that mutations in wild type antigens could result in increased antigenicity, the 
identifying/selecting step recited in the claims of the '038 and '894 patents would 
necessarily render cells expressing a preselected immunogen with enhanced 
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antigenicity. It is noted that the method recited in the claims of the '038 and '894 
patents (i.e., using a dominant negative PMS2 to inhibit mismatch repair) would only 
generate random genome-wide mutations (including random mutations in the pre- 
selected immunogen), wherein such mutations would result in an immunogen with 
unmodified, increased, or decreased antigenicity or immunogenicity (it is noted that 
there is no recitation in the claims, nor is there a teaching in the art that inhibition of 
mismatch repair only results in mutants with increased antigenicity or immunogenicity). 
Based on this, one of skill in the art would readily understand that a selection step, as 
recited in the patent claims would necessarily identify mutants with enhanced 
antigenicity or immunogenicity. Applicant argues that, since Parkhurst discloses some 
mutants with increased binding affinity for the class I MHC molecules without exhibiting 
enhanced immunogenicity, one of skill in the art would not have predicted that inhibition 
of mismatch repair could effect mutations in antigens to increase antigenicity or 
immunogenicity. Such is just an argument not supported by any evidence. Just 
because some mutants with increased affinity for the class I MHC do not have 
enhanced immunogenicity does not mean that one of skill in the art could not have 
predicted that the random mutagenesis method recited in the patent claims would yield 
enhanced immunogens. That not all Parkhurst's mutations result in enhanced 
immunogenicity is consistent with a random mutagenesis process as the one recited in 
the patent claims. Parkhurst recognizes that affinity for the MHC I class molecules does 
not always correlate with immunogenicity and teach specifically selecting for the 
enhanced immunogens (Abstract, p. 2545, column 2, p. 2546, column 1). Based on 
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these teachings, one of skill in the art would readily recognize that a random 
mutagenesis process would result in enhanced antigens or immunogens and that the 
selecting step recited in the patent claims would identify such antigens or immunogens. 
One of skill in the art would consider the patent claims and the instant claims obvious 
variants. 

For these reasons, Applicant's arguments are not found persuasive and the 
rejections are maintained. 

Claim Rejections - 35 USC §112, new matter 

7. The following is a quotation of the first paragraph of 35 U.S. C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

8. Claims 70, 72, 74-76, remain and the new claim and 78 is rejected under 35 
U.S.C. 112, first paragraph, as failing to comply with the written description requirement 
for the reasons of record set forth in the non-final Office action of 01/02/2008. 
Applicant's arguments filed 05/09/2008 have been fully considered but they are not 
persuasive. 

Applicant traversed the instant rejection on the grounds that the specification 
provides support for the recitation of expressing the mutated gene encoding the pre- 
selected immunogen in a genetically stable cell (p. 3, lines 15-18 and p. 12, lines 15- 
21 ). Therefore, Applicant requests the withdrawal of the rejection. 
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Applicant's arguments are acknowledged however, the rejection is maintained for 
the following reasons: 

The instant specification only provides support for expressing the mutated gene 
encoding the pre-selected immunogen in a genetically stable cell, wherein the 
genetically stable cell is obtained by restoring the genetic stability of the hypermutable 
cell via suppressing the expression of the dominant negative PMS2 (p. 5, lines 14-23, p. 
1 2, lines 1 5-21 ). The instant specification does not provide support for the embodiment 
of expressing the gene encoding the mutated pre-selected immunogen in a second cell, 
wherein the second cell is genetically stable, as recited in the instant claims (it is noted 
that, although not specifically recited in the claims, such an embodiment encompasses 
isolating the mutated pre-selected immunogen and expressing it in a second, 
genetically stable cell). On p. 3, lines 15-18, the specification recites generating 
genetically altered cell lines expressing antigenic or immunogenic polypeptides; this is 
not the same with isolating the mutated pre-selected immunogen and expressing it in a 
second cell. On p. 12, lines 15-21, the specification discloses obtaining the genetically 
stable cell expressing the mutated pre-selected immunogen by restoring the genetic 
stability of the hypermutable cell via suppressing the expression of the dominant 
negative PMS2, i.e., the mutated pre-selected immunogen is not isolated and 
expressed in a second, genetically stable cell. A search of the remaining portions of the 
specification failed to provide literal support for expressing the mutated pre-selected 
immunogen in a second, genetically stable cell. For these reasons, it is concluded that 
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the amendments to the claims to recite expression of the mutated pre-selected 
immunogen in a second cell introduce new matter and the rejection is maintained. 



Claim Rejections - 35 USC §103 

9. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

10. Claims 70, 72, 74-76, remain and the new claim and 78 is rejected under 35 
U.S.C. 103(a) as being unpatentable over Nicolaides et al. (Mol. Cell. Biol., 1998, 18: 

1 635-1 641 ), in view of each Nicolaides et al. (U.S. Patent 6,825,038), Parkhurst et al. (J 
Immunol, 1996, 157: 2539-2548), and Qin et al. (Oncogene, 1999, 18: 4394-4400). 

The applied reference (i.e., U.S. Patent 6,825,038), has a common inventor with 
the instant application. Based upon the earlier effective U.S. filing date of the reference, 
it constitutes prior art only under 35 U.S.C. 102(e). This rejection under 35 U.S.C. 
103(a) might be overcome by: (1) a showing under 37 CFR 1 .132 that any invention 
disclosed but not claimed in the reference was derived from the inventor of this 
application and is thus not an invention "by another"; (2) a showing of a date of 
invention for the claimed subject matter of the application which corresponds to subject 
matter disclosed but not claimed in the reference, prior to the effective U.S. filing date of 
the reference under 37 CFR 1.131; or (3) an oath or declaration under 37 CFR 1.130 
stating that the application and reference are currently owned by the same party and 
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that the inventor named in the application is the prior inventor under 35 U.S.C. 104, 
together with a terminal disclaimer in accordance with 37 CFR 1 .321(c). This rejection 
might also be overcome by showing that the reference is disqualified under 35 U.S.C. 
103(c) as prior art in a rejection under 35 U.S.C. 103(a). See MPEP § 706.02(l)(1) and § 
706.02(l)(2). 

Nicolaides et al. (Mol. Cell. Biol.) teach a truncated human PMS2 mutant that has 
a truncation mutation at codon 134 (hPMS2-134), wherein hPMS2-134 has a dominant 
negative activity and confers a dominant negative MMR defect when transfected into 
cells (claims 70 and 74) (p. 1635, column 1, p. 1640, column 1). It is noted that the 
hPMS2-134 of Nicolaides et al. is the same as the one recited in the instant claims and 
therefore, it must comprise thymidine at nucleotide 424 as the truncation mutation 
(claim 75). Nicolaides et al. (Mol. Cell. Biol.) also teach a method of producing a 
hypermutated p-galactosidase (i.e., hypermutated preselected immunogen) by 
introducing the hPMS2-134 into cells comprising a p-galactosidase reporter gene; 
introduction of hPMS2-134 into cells disturbs their MMR activity with a resulting higher 
frequency of mutations within the reporter gene, as opposed to the lack of mutations in 
the absence of PMS2-134 (claims 70 and 76) (p. 1636, column 2 bridging p. 1637, p. 

1637, columns 1 and 2, p. 1638, column 1 and Table 1). Nicolaides et al. (Mol. Cell. 
Biol.) teach cloning the cells comprising the gene encoding the mutated p- 
galactosidase, i.e., they teach selection for cells expressing the mutated p- 
galactosidase and a homogenous culture of these cells (claim 70) (p. 1637, column 2, p. 

1638, column 1 , Fig. 4). With respect to the limitation of selecting for cells comprising a 
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mutation resulting in enhanced antigenicity of the preselected immunogen (claim 70), it 
is noted that the method generates random mutations and that a number of mutations 
would necessarily result in increased antigenicity of the preselected immunogen; the 
prior art teaches mutations in the wild type antigens that result in increased antigenicity 
(see for example Parkhurst et al., Abstract, p. 2540, column 1 , first full paragraph, p. 
2547, column 1 , first full paragraph). Therefore, the cloning step of Nicolaides et al. 
(Mol Cell Biol) would necessarily render cells expressing a preselected immunogen with 
enhanced antigenicity. 

Nicolaides et al. (Mol. Cell. Biol.) and Parkhurst et al. do not teach a method of 
making a genetically stable cell that produces a hypermutated immunogen (claims 70 
and 78); however, they do teach their method as being useful for molecular evolution 
(see Nicolaides, Mol. Cell. Boil., p. 1640, column 2, paragraph bridging p. 1641 and p. 
1641 , column 2). In addition, Nicolaides et al. ('038 patent) also teach a method for 
molecular evolution and expressing a hypermutated immunogen in a genetically stable 
cell, the method comprising using hypermutable cells comprising hPMS2-134 and the 
immunogen of interest, identifying the cell expressing the hypermutated immunogen of 
interest, and resorting the genetic stability of the identified cell by decreasing hPMS2- 
134 expression (column 1, lines 54, 55, 64, and 65, column 2, lines 14-22, column 5, 
lines 65-67, and column 6, lines 1-7, claim 1). Based on these teachings, it would have 
been obvious to one of skill in the art, at the time the invention was made, to modify the 
method of Nicolaides et al. (Mol. Cell. Biol.) and Parkhurst et al. by restoring the genetic 
stability of their selected cell as taught by Nicolaides et al. ('038 patent), with a 
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reasonable expectation of success. One of skill in the art would have been motivated to 
do so in order to obtain continuous expression of immunogens with enhanced 
immunogenicity. One of skill in the art would have been expected to have a reasonable 
expectation of success because the art teaches that the genetic stability of the 
hypermutated cell can be successfully restored. 

Nicolaides et al. (Mol. Cell. Biol.), Parkhurst et al., and Nicolaides et al. ('038 
patent) do not teach expressing their hypermutated immunogen in a second, genetically 
stable cell. However, it would have been obvious to one of skill in the art, at the time 
the invention was made, to modify the method of Nicolaides et al. (Mol. Cell. Biol.), 
Parkhurst et al., and Nicolaides et al. ('038 patent) by expressing the hypermutated 
immunogen in a second genetically stable cell, with a reasonable expectation of 
success to achieve the predictable result of obtaining continuous expression of 
immunogens with enhanced immunogenicity. It is noted that by doing so, one of skill in 
the art would have practiced a method for making a genetically stable cell which 
produces a hypermutated immunogen, wherein the hypermutated immunogen has 
enhanced antigenicity. 

Nicolaides et al. (Mol. Cell. Biol.), Parkhurst et al., and Nicolaides et al. ('038 
patent) do not teach using a second DNA mutagen (claim 72). However, the prior art 
teaches that a combination between defective PMS2 activity and DNA mutagens results 
in a higher mutagenesis rate as compared to either defective PMS2 activity or DNA 
mutagens alone (see for example Qin et al., Abstract, p. 4399, column 2, last 
paragraph). It would have been obvious to one of skill in the art, at the time the 
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invention was made, to modify the method of Nicolaides et al. (Mol. Cell. Biol.), 
Parkhurst et al., and Nicolaides et al. ('038 patent) by additionally using DNA mutagens, 
with a reasonable expectation of success. The motivation to do so is provided by Qin et 
al., who teach a higher rate of mutagenesis in the presence of such agents. One of skill 
in the art would have been expected to have a reasonable expectation of success in 
using such because the art teaches the successful use of combinations between DNA 
mutagens and defective PMS2 to introduce mutations into DNA. 

Thus, the claimed invention was prima facie obvious at the time the invention 
was made. 

1 1 . Claims 70, 72, 74-76, remain and the new claim and 78 is rejected under 35 
U.S.C. 103(a) as being unpatentable over Nicolaides et al. (U.S. Patent No. 6,146,894, 
of record), in view of both Parkhurst et al. and Qin et al. 

The applied reference has a common inventor with the instant application. 
Based upon the earlier effective U.S. filing date of the reference, it constitutes prior art 
only under 35 U.S.C. 102(e). This rejection under 35 U.S.C. 103(a) might be overcome 
by: (1 ) a showing under 37 CFR 1 .1 32 that any invention disclosed but not claimed in 
the reference was derived from the inventor of this application and is thus not an 
invention "by another"; (2) a showing of a date of invention for the claimed subject 
matter of the application which corresponds to subject matter disclosed but not claimed 
in the reference, prior to the effective U.S. filing date of the reference under 37 CFR 
1 .131 ; or (3) an oath or declaration under 37 CFR 1 .130 stating that the application and 



Application/Control Number: 10/813,502 Page 18 

Art Unit: 1633 

reference are currently owned by the same party and that the inventor named in the 
application is the prior inventor under 35 U.S.C. 104, together with a terminal disclaimer 
in accordance with 37 CFR 1 .321 (c). This rejection might also be overcome by showing 
that the reference is disqualified under 35 U.S.C. 103(c) as prior art in a rejection under 
35 U.S.C. 103(a). See MPEP § 706.02(l)(1) and § 706.02(l)(2). 

Nicolaides et al. teach a method of generating mutations in a gene of interest 
(i.e., a preselected immunogen) by using hypermutable cells expressing the gene of 
interest and the human PMS2-134, i.e., Nicolaides et al. teach a method for generating 
a hypermutated preselected immunogen; the method further comprises identification 
and selection of cells expressing the hypermutated preselected immunogen (claims 70, 
73, and 76) (column 3, lines 50-67, column 4, lines 43-61, column 5 bridging column 6, 
column 6, lines 1-20, claims 1 and 3). Nicolaides et al. teach their human PMS2-134 
as comprising a truncation mutation at codon 134 (claim 74), wherein the truncation 
mutation is a thymidine at nucleotide 424 of the wild type PMS2 gene (claim 75) 
(column 4, lines 8-16, claims 5 and 6). With respect to the limitation of determining 
whether the polynucleotide encoding the preselected immunogen comprises a mutation 
as compared to the wild type (claim 76), this is a requirement of the method, since in the 
absence of a comparison there would be no identification of any mutation. With respect 
to the limitation of selecting for cells comprising a mutation resulting in enhanced 
antigenicity of the preselected immunogen, it is noted that the method of Nicolaides et 
al. generates random mutations and that a number of mutations would result in 
increased antigenicity of the preselected immunogen; the prior art teaches mutations in 
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the wild type antigens that result in increased antigenicity (see for example Parkhurst et 
al., Abstract, p. 2540, column 1 , first full paragraph, p. 2547, column 1, first full 
paragraph). Therefore, the selecting step of Nicolaides et al. would necessarily render 
cells expressing a preselected immunogen with enhanced antigenicity. 

Nicolaides et al. and Parkhurst et al. do not specifically teach expressing the 
hypermutated immunogen in a second, genetically stable cell, i.e., they do not teach a 
method of making a genetically stable cell that produces a hypermutated immunogen 
(claim 70). However, Nicolaides et al. do teach their method as being useful for 
molecular evolution (p. 1640, column 2, paragraph bridging p. 1641 and p. 1641, 
column 2) and Parkhurst et al. teach the usefulness of obtaining mutants with enhanced 
immunogenicity for therapy purposes (Abstract, p. 2540, column 1 , first full paragraph, 
p. 2547). Based on these teachings, it would have been obvious to one of skill in the 
art, at the time the invention was made, to use the method of Nicolaides et al. and 
Parkhurst et al. to obtain variants of immunogens of interest, select for variants with 
increased immunogenicity, and express them in a second genetically stable cell, with a 
reasonable expectation of success. One of skill in the art would have been motivated to 
express immunogens in a genetically stable cell in order to obtain continuous 
expression of immunogens with enhanced immunogenicity. One of skill in the art would 
have been expected to have a reasonable expectation of success because the art 
teaches that protein antigens can be successfully expressed in cells with stable 
genome. Therefore, the combined teachings of Nicolaides et al. and Parkhurst et al. 
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disclose a method for making a genetically stable cell which produces a hypermutated 
immunogen. 

Nicolaides et al. taken with Parkhurst et al. do not teach using a second DNA 
mutagen (claim 72). However, the prior art teaches that a combination between DNA 
mutagens and defective PMS2 activity results in a higher mutagenesis rate as 
compared to either DNA mutagens or defective PMS2 activity alone (see for example 
Qin et al., Abstract, p. 4399, column 2, last paragraph). It would have been obvious to 
one of skill in the art, at the time the invention was made, to modify the method of 
Nicolaides et al. by additionally using DNA mutagens, with a reasonable expectation of 
success. The motivation to do so is provided by Qin et al., who teach a higher rate of 
mutagenesis in the presence of such agents. One of skill in the art would have been 
expected to have a reasonable expectation of success in using such because the art 
teaches the successful use of combinations of DNA mutagens and defective PMS2 to 
introduce mutations into DNA. 

Thus, the claimed invention was prima facie obvious at the time the invention 
was made. 

Applicant traversed both obviousness-type rejections on the grounds that the 
Examiner's assertion that Parkhurst teaches a selection step that would necessarily 
render cells expressing a preselected immunogen with enhanced antigenicity (Office 
Action, p. 12 and 16) is incorrect. Applicant argues that Parkhurst hypothesizes a 
relationship between immunogenicity and MHC-binding affinity for viral antigens (p. 
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2538). Applicant submits that Parkhurst discloses that, based on known relationships 
between peptide modifications and binding affinity, selected mutations were introduced 
into viral antigens (p. 2540), that modified viral antigens having increased binding 
affinity were selected as candidates for further evaluation of immunogenicity, and that in 
some cases, the selected candidates were demonstrated not to yield enhanced 
immunogenicity. (p. 2542). Applicant argues that, since Parkhurst teaches that select 
mutations in MHC-binding anchor positions of viral antigens may or may not also 
correlate to increased immunogenicity, one of skill in the art would not have predicted 
that inhibition of mismatch repair, which generates genome-wide mutations, could effect 
mutations in antigens to increase antigenicity or immunogenicity. Therefore, Applicant 
requests the withdrawal of the rejections. 

Applicant's arguments are acknowledged, however, the rejection is maintained 
for the following reasons: 

Applicant argues that the Examiner was incorrect in asserting that Parkhurst 
teaches a selection step that would necessarily render cells expressing a pre-selected 
immunogen with enhanced antigenicity (Office Action, pages 12 and 16). With respect 
to this argument, it is noted that the Examiner never asserted such. Parkhurst was cited 
as evidence that introducing mutations in wild type antigens could result in mutants 
exhibiting increased immunogenicity. The Examiner stated that, since the art teaches 
that mutations in wild type antigens could result in increased antigenicity, the 
identifying/selecting step disclosed by the prior art would necessarily render cells 
expressing a preselected immunogen with enhanced antigenicity. It is noted that the 



Application/Control Number: 10/813,502 Page 22 

Art Unit: 1633 

method taught by the prior art cited above (i.e., using a dominant negative PMS2 to 
inhibit mismatch repair) would only generate random genome-wide mutations (including 
random mutations in the pre-selected immunogen), wherein such mutations would 
result in an immunogen with unmodified, increased, or decreased antigenicity or 
immunogenicity (it is noted that there is no recitation in the claims, nor is there a 
teaching in the art that inhibition of mismatch repair only results in mutants with 
increased antigenicity or immunogenicity). Based on this, one of skill in the art would 
readily understand that a selection step, as taught by the prior art, would necessarily 
identify mutants with enhanced antigenicity or immunogenicity. Applicant argues that, 
since Parkhurst discloses some mutants with increased binding affinity for the class I 
MHC molecules without exhibiting enhanced immunogenicity, one of skill in the art 
would not have predicted that inhibition of mismatch repair could effect mutations in 
antigens to increase antigenicity or immunogenicity. Such is just an argument not 
supported by any evidence. Just because some mutants with increased affinity for the 
class I MHC do not have enhanced immunogenicity does not mean that one of skill in 
the art could not have predicted that the random mutagenesis method taught by the 
prior art would yield enhanced immunogens. That not all Parkhurst's mutations result in 
enhanced immunogenicity is consistent with a random mutagenesis process as the one 
disclosed by the prior art. Parkhurst recognizes that affinity for the MHC I class 
molecules does not always correlate with immunogenicity and teach specifically 
selecting for the enhanced immunogens (Abstract, p. 2545, column 2, p. 2546, column 
1 ). Based on these teachings, one of skill in the art would readily recognize that a 
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random mutagenesis process would result in enhanced antigens or immunogens and 
that the selecting step disclosed by the prior art would identify such antigens or 
immunogens. One of skill in the art would consider the claimed invention prima facie 
obvious. 

For these reasons, Applicant's arguments are not found persuasive and the 
rejections are maintained. 

Conclusion 

12. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See M PEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ILEANA POPA whose telephone number is (571)272- 
5546. The examiner can normally be reached on 9:00 am-5:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Joseph Woitach can be reached on 571-272-0739. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Ileana Popa, PhD 
/lleana Popa/ 
Examiner, Art Unit 1633 
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